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(57) ABSTRACT 

There is disclosed a highly convenient user interface Which 
can suitably perform enlarged display of a designated object 
and suitably alloW the user to operate original objects 
occluded under the object Which undergoes the enlarged dis 
play or the like. An arbitrary position on a reduced image 
displayed on a screen of a display unit is designated using a 
pointer. A pointer sensing unit determines Whether or not the 
designated position falls Within the display range of the 
reduced image, and an enlarged image corresponding to the 
reduced image is displayed at a position according to the 
designated position of the pointer Within that region. 
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INFORMATION PROCESSING APPARATUS 
AND INFORMATION PROCESSING 

METHOD, AND PROGRAM 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to an information processing 

apparatus, an information processing method, Which display 
a thumbnail image displayed on a screen in an enlarged scale, 
and a program. 

2. Description of the Related Art 
In recent years, various information processing appara 

tuses are required to have effective display and selection 
methods of various kinds of information such as images and 
the like. For example, upon selecting a photo taken by a 
digital camera, it is a common practice to adopt a method of 
displaying thumbnail images (reduced images) of a plurality 
of photos side by side on the screen, and selecting one of them 
using a pointing device such as a mouse or the like. Also, in 
addition to images, a method of displaying a list of programs 
upon vieWing of a television or video recording, and selecting 
a program from them is prevalently used. 

HoWever, When objects such as images and the like are 
reduced and a list of these objects is displayed, suf?cient 
information cannot be displayed intact. Hence, the selected 
object is temporarily enlarged on the screen, or detailed infor 
mation is independently displayed, thus improving user’s 
convenience. 
As such a technique, a method of displaying an object 

present at the position pointed by a pointing device in an 
enlarged scale is known. For example, this method is dis 
closed in Japanese Patent Laid-Open No. 8-292870. 

HoWever, With the above method, other objects are 
occluded by the enlarged object, and the user can neither 
visually con?rm nor select occluded objects. 

To solve this problem, a method of separately displaying a 
reduced object list display area and an enlarged object display 
area on the screen, and displaying, When one reduced object 
is selected, a corresponding enlarged object on the enlarged 
object display area is also available. HoWever, With such 
method of distinguishing the object display areas, the reduced 
object list display area becomes narroW from the very begin 
ning, and the user can hardly select objects displayed in that 
area. 

For this reason, conventionally, it is a common practice to 
display an enlarged object at the same position as that of an 
original reduced object or alWays at the center of the screen 
even When some reduced objects are occluded. 

SUMMARY OF THE INVENTION 

The present invention has been made in consideration of 
the above situation, and has as its object to provide a highly 
convenient user interface Which can suitably perform 
enlarged display of a designated object and suitably alloW the 
user to operate original objects occluded under the object 
Which undergoes the enlarged display or the like. 

According to the present invention, the foregoing object is 
attained by providing an information processing apparatus 
comprising: 

a storage unit adapted to store a ?rst object and a second 
object corresponding to the ?rst object; 

a ?rst display unit adapted to display the ?rst object; 
a second display unit adapted to display the second object; 
a designation unit adapted to designate an arbitrary posi 

tion of an object using an index; and 
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2 
a determination unit adapted to determine Whether or not 

the position designated by the index on a screen falls Within a 
display region of the ?rst object While the second object is not 
displayed, 

Wherein When the determination unit determines that the 
designated position of the index by the designation unit has 
moved Within the display region of the ?rst object, the second 
display unit neWly re-displays the second object to be super 
imposed on the ?rst object at a position corresponding to the 
designated position of the index after movement and the 
display position of the ?rst object. 

According to the second aspect of the present invention, the 
foregoing object is attained by providing an information pro 
cessing method for a display apparatus Which stores a ?rst 
object and a second object corresponding to the ?rst object, 
and can superimpose the ?rst object and the second object on 
a screen, comprising: 

a ?rst display step of displaying the ?rst object; 
a second display step of displaying the second object; 
a designation step of designating an arbitrary position of an 

object using a index; and 
a determination step of determining Whether or not the 

position designated by the index on a screen falls Within a 
display region of the ?rst object While the second object is not 
displayed, 

Wherein the second display step includes: neWly re-dis 
playing, When it is determined in the determination step that 
the designated position of the index has moved Within the 
display region of the ?rst object, the second object to be 
superimposed on the ?rst object at a position corresponding 
to the designated position of the index after movement and the 
display position of the ?rst object. 

According to the third aspect of the present invention, the 
foregoing object is attained by providing a program for mak 
ing a display apparatus, Which stores a ?rst object and a 
second object corresponding to the ?rst object, and can super 
impose the ?rst object and the second object on a screen, 
execute: 

a ?rst display procedure of displaying the ?rst object; 
a second display procedure of displaying the second 

object; 
a designation procedure of designating an arbitrary posi 

tion of an object using a index; and 
a determination procedure of determining Whether or not 

the position designated by the index on a screen falls Within a 
display region of the ?rst object While the second object is not 
displayed, 

Wherein the second display procedure includes: neWly re 
displaying, When it is determined in the determination proce 
dure that the designated position of the index has moved 
Within the display region of the ?rst object, the second object 
to be superimposed on the ?rst object at a position corre 
sponding to the designated position of the index after move 
ment and the display position of the ?rst object. 

Further features of the present invention Will become 
apparent from the folloWing description of exemplary 
embodiments With reference to the attached draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram shoWing the arrangement of an 
information processing apparatus Which displays objects 
according to the ?rst embodiment of the present invention; 

FIG. 2 shoWs an example of objects displayed on a display 
screen 200 of a display unit 104 of the information processing 
apparatus shoWn in FIG. 1; 
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FIG. 3 is a ?owchart for explaining the processing opera 
tion of the information processing apparatus according to the 
?rst embodiment of the present invention; 

FIG. 4 is a view showing a state when a pointer is moved 
from the state shown in FIG. 2 into an object region; 

FIG. 5 is a view showing a state wherein image B (501) 
obtained by enlarging a thumbnail image 203 (image b) is 
displayed on the display screen 200; 

FIG. 6 is a view showing a coordinate example of an object 
to explain a coordinate calculation algorithm in step S303 in 
the ?rst embodiment; 

FIG. 7 is a view for explaining the coordinate calculation 
algorithm in step S303 in the ?rst embodiment; 

FIGS. 8A to SE are views showing an example of the 
relationship between the pointer and enlarged images when 
the coordinate calculation algorithm according to the ?rst 
embodiment of the present invention is applied; 

FIG. 9 is a block diagram showing the arrangement of an 
information processing apparatus which displays detailed 
information (object effect) of an electronic program guide 
according to the second embodiment of the present invention; 

FIG. 10 is a view showing an example of the electronic 
program guide which is generated by a program guide gen 
eration unit 910 shown in FIG. 9 and is displayed on a display 
unit 904; 

FIG. 11 is a ?owchart for explaining the processing opera 
tion of the information processing apparatus according to the 
second embodiment of the present invention; 

FIG. 12 is a view showing an example of enlarged data 
displayed when a pointer points to the interior of a region of 
program data; 

FIG. 13 is a view for explaining details of pointer move 
ment in the second embodiment; 

FIG. 14 is a view for explaining a coordinate calculation 
algorithm associated with enlarged display according to the 
second embodiment of the present invention; 

FIG. 15 is a view showing the display position of enlarged 
data when the pointer is moved downward (the positive direc 
tion of the Y-axis); and 

FIG. 16 is a view showing the display position of enlarged 
data when the pointer is moved leftward (the negative direc 
tion of the X-axis). 

DESCRIPTION OF THE EMBODIMENTS 

Preferred embodiments of the present invention will now 
be described in detail with reference to the drawings. It should 
be noted that the relative arrangement of the components, the 
numeral expressions and numerical values set forth in these 
embodiments do not limit the scope of the present invention 
unless it is speci?cally stated otherwise. 

First Embodiment 

FIG. 1 is a block diagram showing the arrangement of an 
information processing apparatus which displays objects 
according to the ?rst embodiment of the present invention. 
Referring to FIG. 1, a CPU 101 serves as a system control unit 
and controls the overall apparatus. A ROM 102 stores control 
programs of the CPU 101 and various kinds of permanent 
data. A RAM 103 comprises an SRAM, DRAM, or the like, 
and stores program control variables and the like. Also, the 
RAM 103 stores various setting parameters, various work 
buffers, and the like. 
A display unit 104 has a display screen such as a liquid 

crystal monitor or the like, and can display objects such as 
images, text, and the like, and GUI information. A storage 
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4 
unit 105 comprises a hard disk or the like, and stores ?le data 
of thumbnail images (reduced images) as display objects 
before enlargement, original images (to be referred to as 
“enlarged images” hereinafter) of the thumbnail images as 
display objects after enlargement, and the like. A pointing 
device 106 includes a mouse, touch panel, or the like, and is 
used to point to one point on the display screen of the display 
unit 104. A pointer sensing unit 107 senses a position (coor 
dinates) on the screen pointed by the pointing device 106. An 
object enlarged display unit 108 enlarges a display object and 
displays an enlarged display object at an arbitrary location. A 
coordinate calculation unit 109 calculates the coordinates of 
a location where the enlarged display object is to be displayed 
based on the coordinates of the object and those pointed by a 
pointer. 

FIG. 2 shows an example of objects displayed on a display 
screen 200 of the display unit 104 of the information process 
ing apparatus shown in FIG. 1. Referring to FIG. 2, objects 
202 and 203 are thumbnail images (reduced images) of origi 
nal enlarged images. Also, the object 202 displayed at the left 
side on the screen will be referred to as image a, and the object 
203 displayed at the right side on the screen will be referred to 
as image b. Note that the number of image objects is not 
limited to two, and image objects are assumed to be laid out at 
right, left, up, and down positions. However, this embodiment 
describes two image objects which are related to the operation 
of the pointing device 106. In FIG. 2, reference numeral 201 
denotes a pointer which points to a position pointed by the 
pointing device 106. The user operates the pointer 201 using 
the pointing device 106. In this embodiment, the pointer 201 
is located at the right side of images a and b as an initial 
position, as shown in FIG. 2. 

FIG. 3 is a ?owchart for explaining the processing opera 
tion of the information processing apparatus according to the 
?rst embodiment of the present invention. The pointer sens 
ing unit 107 acquires the coordinates of a position pointed by 
the pointer 201 on the display screen 200 (step S301). Note 
that this processing is done for every sensing event of move 
ment of the pointer 201 by the pointer sensing unit 107. It is 
checked if the pointer 201 is located within the display region 
of the thumbnail image (image a or b in this example) (step 
S302). As a result, if the pointer 201 is located within the 
display region (Yes), the ?ow advances to step S303; other 
wise (No), this processing ends. In the example shown in FIG. 
2, since the pointer 201 is located outside the display region of 
the thumbnail image, the processing ends. 
Assume that the user moves the pointer from the position of 

the pointer 201 in FIG. 2 to a position ofa pointer 401 in FIG. 
4. FIG. 4 shows a state wherein the pointer is moved from the 
state shown in FIG. 2 into an object region. In case of the state 
shown in FIG. 4, it is determined in step S302 that the pointer 
401 is located within the display region of the thumbnail 
image 203 (image b) (Yes). Then, the display position of an 
enlarged display image is calculated based on the pointing 
position of the pointer 401 and the position of the thumbnail 
image (step S303). Note that details of this calculation pro 
cessing will be described later. Based on the calculation 
result, as shown in FIG. 5, an image B object as an enlarged 
image of image b is displayed as an image of the uppermost 
layer on the display screen 200 (step S304). FIG. 5 shows a 
state wherein image B (501) obtained by enlarging the thumb 
nail image 203 (image b) is displayed on the display screen 
200. 
The display position of image B is calculated not to occlude 

image a when image B is displayed in an enlarged scale. As a 
coordinate calculation algorithm used in the calculation pro 
cessing by the coordinate calculation unit 109 in step S303, 
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various methods may be used. Hence, this embodiment 
adopts the following method. That is, a relative position of the 
pointing position of the pointer Within the display region of 
the thumbnail image (e. g., image b) displayed on the display 
screen 200 is determined. An image is naturally displayed in 
an enlarged scale at the position of the pointer in synchronism 
With the user’s pointer operation, While image a is prevented 
from being occluded When the pointer operation approaches 
image a. Then, the enlarged image (e.g., image B) is displayed 
so that the relative position matches that of the pointing 
position of the pointer Within the display region of the image 
(e. g., image B) obtained b enlarging the thumbnail image of 
interest. Details of this method Will be described beloW. 

FIG. 6 is a vieW shoWing a coordinate example of an object 
to explain the coordinate calculation algorithm in step S303 in 
the ?rst embodiment. FIG. 7 is a vieW for explaining the 
coordinate calculation algorithm in step S303 in the ?rst 
embodiment. As shoWn in FIG. 6, let a point TQit, Yt) be the 
upper left position of the thumbnail image 203 (image b), a 
point PQip, Yp) be the pointing position of the pointer 401, n 
be the enlargement ratio of the image, and a point Z(XZ, YZ) 
be the upper left comer of the enlarged image 501. Further 
more, let T' and P' be the intersections betWeen perpendicu 
lars dropped from the points T and P to the horizontal side (the 
side in the X-axis direction) extending from the point Z of the 
enlarged image 501, and that horizontal side. Also, let AXl be 
the T'—P' distance, and AX2 be the Z-P' distance. Note that the 
right side of the horiZontal direction (X-axis direction) and 
the doWn side of the vertical direction (Y-axis direction) are 
positive directions. 

In this case, according to the coordinate calculation algo 
rithm of this embodiment, We have: 

Hence, the X-coordinate XZ of the point Z is given by: 

Likewise, the Y-coordinate YZ of the point Z is given by: 

YZ:YZ—(Yp— Yl)><(n—l) 

FIGS. 8A to SE shoW an example of the relationship 
betWeen the pointer and enlarged image When the coordinate 
calculation algorithm according to the ?rst embodiment of 
the present invention is applied. In FIG. 8A, a pointer 801 
points to a position someWhat at the right side of the center of 
the display region of a reduced image 812. Therefore, the 
pointer 801 also points to a position someWhat at the right side 
of the center of an enlarged image 814 of the reduced image 
812 on the enlarged image 814. 

In FIG. 8B, since the pointer 801 is moved leftWard from 
the state of FIG. 8A and is located at the left side of the center 
of the reduced image 812, the enlarged image 814 is moved 
rightWard from the state of FIG. 8A. Then, in FIG. 8C, the 
pointer 801 is moved to be located at the left end of the 
reduced image 812. In this case, the pointer 801 also points to 
the left end of the enlarged image 814. 

In FIG. 8D, the pointer 801 is moved to a part (e.g., a 
background part on the screen) Which is not on the reduced 
image betWeen the reduced image 812 and a reduced image 
813, and is not located Within either region. For this reason, no 
enlarged image is displayed. In FIG. 8E, since the pointer 801 
is moved into the region of the reduced image 813, an 
enlarged image 815 of the reduced image 813 is displayed. 
Upon displaying the enlarged image, the relative position of 
the pointing position pointed by the pointer matches that 
betWeen the reduced image and pointer. 
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6 
In this Way, for example, even When the reduced image 812 

is displayed in an enlarged scale ?rst, and the reduced image 
813 is then enlarged, they can be displayed by simply moving 
the pointer 801 from the right side to the left side on the 
display screen 200. That is, the need for, e.g., clicking of a 
mouse to instruct enlarged display or to cancel the displayed 
image is obviated. Since the display position of the enlarged 
image on the screen corresponds to the position of the pointer 
on the thumbnail image, a UI Which can display, e.g., an 
enlarged image like intuitive operations by the user can be 
provided. 

Note that the algorithm for determining the display posi 
tion of an enlarged image need not alWays folloW the above 
description, and can be changed according to use applica 
tions. 

Also, the object Whose display position is changed need not 
alWays be an enlarged object, and an algorithm that moves a 
reduced image occluded upon displaying an enlarged image 
may be adopted. 

Furthermore, When an image partially falls outside the 
display screen as a result of enlarged display, another pro 
cessing can be executed. That is, When a thumbnail image 
(reduced image) is enlarged, since its display position is 
determined based on the relative position, as described above, 
the left side of an enlarged object may fall outside the screen. 
For example, When the pointer 801 is located on the left side 
of the reduced image 812, as shoWn in FIG. 8C, the enlarged 
image 814 may be forcibly moved leftWard to a position 
Where it is fully displayed. Note that the method of applying 
the aforementioned algorithm even in such case When the 
pointer 801 is located at the right side of the reduced image 
812 is also available. Alternatively, processing for scrolling 
the entire screen rightWard as Well as reduced images Which 
are immovable in the aforementioned processing so as to 
prevent the enlarged image from partially falling outside the 
screen may be used. 
Upon enlarging a reduced object, an image With an original 

siZe to that enlarged to a predetermined siZe may be continu 
ously displayed, thus simultaneously and continuously per 
forming position change and enlarged display of the object. 

In this embodiment, a reduced object designated by the 
pointer is displayed in an enlarged scale. When an object is a 
character string, the number of pieces of information to be 
displayed may be increased such that only ?rst several char 
acters are displayed in case of reduced display, and more 
characters are displayed in case of enlarged display. 
At the boundary of the object region, a resistance may be 

imposed to the operation of the pointer so that it is hard to fall 
outside the region. 

Furthermore, When the user makes an operation to move 
the pointer from the interior of the object region to the exterior 
of the region using the pointing device 106, the pointing 
position of the pointer may not be changed, and When the user 
moves the pointer beyond movement of a given threshold, the 
pointer may be moved outside the region. With this control, 
even When the user inadvertently and largely moves a mouse 
or the like, display itself of an electronic program guide 
remains unchanged, and only When a required operation is 
made, the display can be changed. 

Moreover, the information processing apparatus according 
to this embodiment may comprise a setting unit Which sets 
priority as to Whether or not each object (image or the like) is 
to be enlarged, and an object to be enlarged may be selected 
according to the priority. Data With loW priority may be set not 
to be enlarged even in case of an instruction of, e.g., passage 
of the pointer. Hence, even When the user makes a pointer 
operation on the data With loW priority, that data is not 








